The prevalence and clinical significance of subthreshold fornns of depression with sequelae comparable to major depression have been recently described in the literature; however, research on effective treatment is rare. A new intervention program that combines a specific regimen of light, exercise, and vitamins is effective in improving women's mood and overall sense of well-being. This program is well suited to many patients who present with somatic and psychological symptoms consistent with subthreshold depression. This is a typical clinic scenario-a sincere seeker of help with vague physical and emotional complaints. Such women often think they have anemia or hypothyroidism (which indeed are common) and are
Joanne came into the clinic in June because she felt tired all the time. She sleeps 7 to 8 hours a night, but still does not feel refreshed. "I'm only 39, but tfeel like my grandmother!" She often fee Is overwhelmed by the need to nap in the afternoon
This is a typical clinic scenario-a sincere seeker of help with vague physical and emotional complaints. Such women often think they have anemia or hypothyroidism (which indeed are common) and are present with the classic low mood, but only 2 to 4 of the other Diagnostic and Statistical Manual of Mental Disorders-specified symptoms.
In other forms, such as subsyndromal depression, low mood is not the most significant symptom patients report. Instead, they commonly present with fatigue, weight gain, slowed thinking, and sleep disturbance.Â patient may be identified as having a form of subthreshold depression without reporting sadness or a loss of pleasure in life. When there is a mood component, patients often experience it as irritability, rather than sadness. Clinically, women may describe the experience of these symptoms as "hibernation" or "jet-lag."3
Despite the use of terms like "minor" and "subsyndromal," the impact of these syndromes on patients' risk for morbidity and functional well-being is substantial."* The level of impairment is similar to that in major depression^'^ and results in similar healthcare costs.^ Furthermore, these subthreshold forms of depression are more prevalent than major depression.Â new paradigm for understanding the clinical progression of depression links subthreshold symptoms with more severe episodes of major depression on a continuum.^''° Therefore, it is critical for clinicians to vigilantly assess and treat subthreshold depression, understanding that a patient's current symptoms could be residual from or the herald of a major depressive episode.
As with all forms of depression, there is a greater prevalence of subthreshold depression among women than among men." In addition, women with depression present with more of the vegetative or somatic symptoms like fatigue, sleep disturbances, and weight gain.'N
EUROTRANSMITTERS AND DEPRESSION
The activity of central nervous system neurotransmitters, such as serotonin, and their effect on mood, behavior, and cognition have become important as one of the underlying mechanisms of depression. Serotonin and other neurotransmitters are specific biochemicals that facilitate communication between neurons that are involved in regulating mood. Increasing serotonin levels in the brain has been shown to be one mechanism to enhance and stabilize mood.'^ This is accomplished by increasing the speed of serotonin production, by slowing its breakdown, and by activating the receptors that pull serotonin into the neurons.
The gender differences in the prevalence of depression could be influenced by the way serotonin is produced and functions in the brain. There is some evidence that suggests that men have a greater number of and more effective serotonin receptors in the brain, which allows them to use the available serotonin more efficiently.'"^ In addition, decreased or fluctuating estrogen production diminishes the serotonin activity in the brain.'^'^ This causal link between estrogen and serotonin further validates prior observations of heightened mood disturbance in women during times of low or falling estrogen, such as during perimenopause 17, 18 
CURRENT INTERVENTIONS
Current approaches to patients like Joanne can miss the underlying cause of their distress. Recognizing that these symptoms may indicate a subthreshold depression provides a useful starting place for clinicians to address patients' concerns. Antidepressant medications are a possible approach for these patients to improve their sense of well-being. The development of new medications, increased societal acceptance, and improved screening and treatment protocols have contributed to the increased use of antidepressants in the last decade.'^'^°H owever, the usefulness of these medications for subthreshold forms of depression has not been well tested. In addition, women with subthreshold symptoms are often quite reluctant to use medication because they perceive their condition as not serious enough to warrant medication or because they do not want to face the perceived social stigma. While medications may relieve some symptoms, their side effects can exacerbate others, such as decreased libido and sexual responsiveness or sleep disturbances.'^'
Counseling about health promotion and lifestyle change is deeply embedded in nursing's philosophy. Although these interventions can potentially improve mood and general health, they are challenging to implement in the current practice environment with barriers such as reimbursement, capitation restrictions, productivity quotas, and abbreviated visit times.
Despite the growing evidence of significant distress, little is known about the best ways to treat these patients with subthreshold depression and no evidenced-based guidelines are available for subthreshold depression. Consequently, there is an urgent need for specific prescriptive interventions, based on sound research, to guide clinicians' efforts to help patients decrease their symptoms and improve daily functioning.
A PROMISING TREATMENT OPTION
New research has shown that a program of carefully selected and implemented lifestyle interventions can provide relief for women who present with subthreshold depressive symptoms.-^-^ The LEVITY (Light, Exercise, Vitamin Intervention TherapY) program includes a brisk outdoor walk at moderate intensity during daylight hours for 20 minutes 5 days per week and a specific combination of vitamins and minerals ( Table 1) . Each of the components has individually been shown to improve mood.^^"^T ogether they form an effective daily regime requiring only a minimal time commitment.
The LEVITY program was tested in an 8-week randomized clinical trial with 112 women (aged 19-78) who were evaluated to have mild to moderate depressive symptoms. Women in the intervention group participated in the complete LEVITY program of light, exercise, and vitamins. Those in the control group received a placebo vitamin supplement.
The intervention was designed to be consistent with a nursing philosophy of practice, as well as being feasible in the clinical setting. At an initial meeting, women were educated about the research on the particular strategies to which they had been assigned. They also were coached about strategies to integrate the interventions into their daily routines. We limited additional contact to 2 brief phone calls during the study period to assist with managing barriers to adherence. Women who participated in the 3-part LEVITY program showed significantly reduced depressive symptoms and improved mood, self-esteem, and general well-being when compared to those in the control group.^^ The LEVITY program was well received by the women who participated in our study. They were able to integrate the new behaviors into their lives and to maintain a consistent commitment to participation.
Because of the challenges of assisting patients with lifestyle changes, a particularly appealing part of this lifestyle change program for clinicians is its specificity. The women will know exactly what activities are necessary and are less likely to be overwhelmed with a long "to-do" list. The sense of mastery can be particularly empowering as described by one of our study participants: "I'm feeling better because of something I am doing, not something I am taking."
Rationale for the LEVITY program
Understanding why the LEVITY intervention is so effective requires a brief examination of lifestyle patterns common in American society today.^ Unlike our more rural ancestors, we live indoors, out of the sun. A study in San Diego (a city known for ideal weather) found that most people spent 23 of 24 hours each day inside.^^ Many people experience even less light because of significant heat or cold weather.^T his minimal daylight exposure is a concern because of the low light levels available in most indoor environments.'^^ Even on a cloudy day, about 8 times more light is available outside (3000 lux) than in a brightly lit office (400 lux), or 60 times more than that in an average home (50 lux). On a sunny day, nearly 80 times more light (30,000 lux) is available outdoors than indoors. Without exposure to this high-intensity light, most people are light-deprived and are at an increased risk for depression,^" fatigue, anxiety, and carbohydrate cravings.'^^ Women are particularly vulnerable to light-deprivation, because they generally spend less time outside than do men.-"
Intimately linked with our lifestyles that bring us inside are the increasingly sedentary lives we lead. Although exercise used to be a routine part of daily living, changes in labor patterns, transportation choices, entertainment selections, and household technologies have served to minimize the physical effort required to get through the day.
Increases in light exposure and moderate intensity exercise have been shown to improve a wide range of symptoms characteristic of subthreshold p^"^^ Light and exercise enhance the activity of serotonin and other brain neurotransmitters that are essential for regulating mood.^'*'-'^ Increased serotonin activity has been linked to decreased symptoms of depression and anxiety,^'' including improved cognitive and affective processing,^''^î mproved energy,-'^ and a reduction in carbohydrate craving and overeating.'*" In addition to stimulating neurotransmitter production, both light and exercise increase cerebral blood fiow, which enhances memory and clarity of thinking.'*'''*Â nother hallmark of our modem society is a diet deficient in key nutrients.'*^-'*^ Women on weight-loss diets and those who predominantly consume processed foods are particularly vulnerable to these deficiencies. For example, 75% of people on low-calorie diets are deficient in vitamin B^.'^F urthermore, women who are exercising may require additional amounts of vitamins B], B2, and 'Qf,.^M aintaining an adequate nutritional status can be a key factor in psychological as well as physical well-being. Deficiencies in selenium, folic acid, and vitamins Bj, B6, and D are associated with depression and other mood alterations. The availability of these nutrients can influence the development of serotonin and other neurotransmitters.^^'*^"^Î n summary, low light levels, sedentary lifestyle, and nutritional issues are aspects of modem life that can trigger the symptoms of subthreshold depression. Instead of modifying these factors directly, it is common in our society to use food as a mood-enhancing substance. We eat foods that are psychologically comforting (particularly chocolate and other processed sweet or starchy foods) but low in beneficial nutrients. This has become a significant concem as clinicians work with patients to manage the negative sequelae of obesity in an increasing number of their patients. Interestingly, this well-known strategy of "eating to feel better" actually does have the effect of boosting neurotransmitters, particularly dopamine, which improves mood and energy.^-''^'* The effect lasts only an hour or two, however, in contrast to more effective strategies of maintaining consistent lifestyle habits of increased light exposure, regular moderate exercise, and a diet with supplements for good nutrition.
Implementing LEVITY into practice
After narrowing the differential diagnosis by ruling out common pathological problems and assessing that the LEVITY program could be beneficial for a patient, the following components can be included in patient education. Our participants told us that brief education about the physiological mechanisms of the intervention helped increase their motivation and confidence in the program.
Brisk walking at least 20 minutes a day 5 days a week
Research indicates that exercise at a moderate pace (60% of maximum heart rate) is the most beneficial for improving mood^^"" (60% of maximum heart rate is calculated as 220 minus the patient's age multiplied by 0.6). Based on a woman's current level of physical fitness, varying speeds of walking are required to achieve this heart rate. It will be a brisk and intentional pace, faster than average walking. Most people, however, find they can still converse at this pace without shortness of breath.
Although prolonged periods of exercise are recommended to enhance fitness and weight control, the research suggests that a period of 20 minutes is sufficient to boost mood.^^'^^ For many women, a secondary motivation for this program may be weight management or improved cardiovascular health. Nonetheless, to maximize consistent adherence to the program, women need to know that only 20 minutes of exercise a day is necessary for mood improvement. As they gain confidence and fitness, some women may choose to increase their activity level to achieve other health goals.
Some patients will need to be instructed in how to count their pulse to monitor their heart rate. Initially, they should check their pulse several times during their walk to ensure that they are maintaining an appropriate pace. Generally, this monitoring can be discontinued once the patients have leamed to walk at the appropriate pace. Popular strategies for maintaining a consistent pace include listening to music with an appropriate tempo and using a heart rate monitor.
To maximize success and adherence to the program, practitioners need to assist women to think creatively about how to fit exercise into their already busy lives. Particularly in the winter months, many people leave their homes for work before it is light outside and return after dark, so strategies may need to be developed to allow them to exercise during the work day at break or lunch time. Most study participants in this situation found that only a change of shoes was required, not showering or extensive clothing modifications. Practitioners will want to remind patients that obtaining good quality, comfortable walking shoes can prevent injuries. In fact, quality shoes are the most significant cost of the program for patients.
Increased exposure to light through eyes
To enhance neurotransmitter activity and be effective in treating low mood, light must predominantly enter through the eyes. Additionally, exposing the skin to light improves mood through the production of endogenous opioids^^ and vitamin D.
The daily walk outside during daylight hours provides a significant boost in a patient's exposure to light. In addition, environmental alterations to increase light exposure could be as simple as reorienting furniture toward a window ( Table 2 ). Light therapy devices, which provide between 3,000 to 10,000 lux, are a more expensive but readily available option for boosting high-intensity light exposure, particularly in windowless offices. Light therapy devices have been shown to increase mood, energy, alertness, and productivity.^*'
While maximizing light exposure into the eyes, it is important to also protect the eyes from ultraviolet (UV) light damage. UV light increases the risk of a number of serious eye conditions, including cataracts and macular degeneration.^' The routine use of sunglasses is the most common way to protect eyes from UV damage. Contrary to what one might expect, however, the tint of the glasses is not related to the quality of UV blocking provided by the lenses. The tint of the glasses simply blocks the intensity of the light (the amount of light that reaches the eyes). UV protection is provided either by the material of the lenses themselves (polycarbonate plastic lenses block 100% of UV light, glass lenses block all UVB and most UVA light) or a UV coating that is applied to the lenses. Similar UV protection is available on contact lenses. To maximize light exposure, patients can be encouraged to select sunglasses of the lightest tint that provide adequate comfort, but with UV-blocking properties to protect eye health. A diet rich in antioxidants and carotenoids will also provide additional protection against UV damage.
Daily vitamin and mineral supplement
The vitamins and minerals used in the LEVITY program are all easily obtained from common vitamin sources (pharmacy, grocery store, etc.) either individually or compounded jointly (often with other vitamins as well). The cost of the vitamins is relatively low (approximately 25 cents a day). Most of our study participants reported no problems with taking the daily supplement. If patients have not previously taken pills on a regular basis, however, they may have difficulty remembering to take a supplement. A pillbox marked for each day of the week and linked to another daily activity (such as tooth brushing) was helpful to many of our study participants. Patients who experience nausea with supplement use will benefit from taking them with food or dividing the dosage throughout the day.
Integration into practice
The ability to identify and intervene with subthreshold depression is an opportunity to make a significant difference in many patients' lives. Patients are usually distressed by their symptoms and motivated to make changes to ameliorate them. They are, however, often skeptical that lifestyle intervention will be effective in making a difference in their symptom experience. Practitioners, for their part, may have tried recommending exercise and dietary changes in the past for health promotion and good cardiovascular health without being able to adequately motivate patients to adopt these behaviors. The diagnosis of subthreshold depression, combined with the LEVITY program, can give practitioners and patients a reason to try again.
Participants in our study reported that being able to give a name to their symptoms was an effective first
Step to improving their lives. This aspect alone was a source of reassurance and support. "You are talking about me!" They reported that they had previously felt isolated and "crazy." Participants also benefited from understanding the research behind both the diagnosis and the treatment.
The LEVITY program offers familiar lifestyle changes in a new package. Rather than general, broad recommendations to improve health habits, practitioners can prescribe specific and limited behaviors that patients will identify as acceptable and possible. In addition, the rapid response experienced by most patients can provide a sense of hope and motivation that it is possible to effect a lasting change in their mood, with benefits to other aspects of their lives as well. Many patients will also welcome a medication-free intervention to help restore a healthy balance in their lives.
